Effect of modulators of tyrosine kinase activity on agonist-induced contraction in the rat pulmonary vascular smooth muscle.
In the rat isolated main pulmonary artery, we investigated the effect of a tyrosine kinase inhibitor (genistein) and that of a tyrosine phosphatase inhibitor (phenylarsine oxide) on agonist-induced contraction. Genistein (10 microM) reduced the amplitude of the contraction evoked by noradrenaline (0.1-10 microM) or angiotensin II (1-100 nM). Phenylarsine oxide (0.5 microM) increased the amplitude of the contraction evoked by these agonists. The effects of genistein and phenylarsine oxide on agonist-induced contractions were also observed in the presence of verapamil (10 microM). Thapsigargin (0.5 microM) increased the amplitude of the contraction induced by noradrenaline (1-10 microM) or angiotensin II (10-100 nM). Subsequent addition of genistein counteracted the effect of thapsigargin on noradrenaline- and angiotensin II-induced contraction. Dantrolene alone (100 microM) reduced noradrenaline- and angiotensin II- but not KCI-induced contraction. In the presence of dantrolene, genistein and phenylarsine oxide failed to modify noradrenaline- and angiotensin II-induced contraction. Finally, in beta-escin skinned preparations, genistein (10-20 microM) and phenylarsine oxide (0.5-1 microM) did not alter Ca(2+)-induced contraction. These results suggest that a tyrosine kinase activity is involved in the vasoconstrictor action of noradrenaline and angiotensin II in the pulmonary circulation. The stimulation of the tyrosine kinase activity appears to be linked to the depletion of an intracellular Ca2+ store.